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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 (a) Change 365cm into metres.

There are 100 cm in 1 m so dividing by 100 converts centimetres to
metres. To divide by 100, move the decimal point twice to the left

(b) Change 2.7 kg into grams.

There are 1000 g in 1 kg so multiplying by 1000 converts kilograms to
grams. To multiply by 1000, move the decimal point three times to the right

(Total for Question 1 is 2 marks)

2 Workout 2+7x10

The order of operations, BIDMAS, needs to be followed.
Multiplication is before additionso 7 x 10 = 70 then 2 + 70 =72

(Total for Question 2 is 1 mark)

Y
3 Solve = =10.5

4
10.5 —— : —

Multiplying both sides by 4 eliminates the 4 as
x 4 4+ : .
190 the denominator on the left and gets y on its own
2

(Total for Question 3 is 1 mark)

4 Here are four numbers.
-9 -2 2 9

Write one of these numbers in each box to make a correct calculation.

_ 7 <_Adding a positive number to a
negative makes it less negative

9 |+ 2

(Total for Question 4 is 1 mark)
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5 Here are the first four terms of a number sequence.
2 5 11 23
The rule to continue this sequence is
multiply the previous term by 2 and then add 1

Work out the 5th term of this sequence.

23
x2 <—|Multip|ying the 4th term by 2 then adding 1 works out the 5th term|
46 + 1

(Total for Question 5 is 1 mark)
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6 Here are five straight rods.

S

SRR
ZRIRRRS

oSl

X
a0
bytatese
1'%

.’
ot}

AR
0.:.:.
XRE

B eele®

S

bo%es
&)
%

<a—1> a a a at4

%N$ [ ] [ ] [ ] [ ] [ ]
A

9

25
X

ALY
X

O S
tatateletolotototetelet
RS e
R ANCEES
& KA,
LRI

G5
R

i All measurements are in centimetres.

%

AKX
2335985
<

XK

20t 0 %%
s <

The total length of the five rods is Lcm.

>
plotetele
AR
R
Sole3;

pqesegele
Seahi'd
7B

<

5 Find a formula for L in terms of a.
S8 Write your formula as simply as possible.
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O Adding together all of the lengths of the
o § =a-l+a+a+a+a+ 4 <« .=
i L=a-1+a+a+a+a+4 rods. This is equal to the total length L
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(a) Write down the coordinates of the point 4.

[x-coordinate| |y-coordinate|

.CG Maths.
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s (b) (1) Plot the point with coordinates (2, 9).
Label this point B.

[x-coordinate| |y-coordinate]

(1

(i) Does point B lie on the straight line with equation y = 4x + 1?
You must show how you get your answer.

i 4(2)+1=9 <_Substituting in the x-coordinate of 2 gives the correct

"w”;{. y-coordinate. The point satisfies the equation so it lies on the line
& | Yes

555 : (c) On the grid, draw the line with equation x = -2

|Every point on the line has an x-coordinate of —2| )

(Total for Question 7 is 4 marks)
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“%= | 8 The length of a rectangle is twice as long as the width of the rectangle.
The area of the rectangle is 32 cm?.
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Area of rectangle = length x width. Listing out the factor pairs of 32
until one of the pair is double the other. 8 is double 4 and 8 x 4 = 32
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9 Jacqui wants to work out 3480 + 5

She knows that 3480 +~ 10 = 348

Jacqui writes 3480 +5=174
because 10+-5=2
and 348 ~2 =174

What mistake did Jacqui make in her method?

. She has divided the 348 by 2. But dividing
ShOU|de|tlp|y348by2<_ by ha|f the amount doubles the result AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

(Total for Question 9 is 1 mark)
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10 Jake and Sarah each played a computer game six times.
Their scores for each game are shown below.

Jake 10 9 8 11 12 8
Sarah 2 10 7 14 4 10

(a) Who had the most consistent scores, Jake or Sarah?
You must give a reason for your answer.

A lower range means that the data is
less spread out so is more consistent.
Jake as the range of his scores is lower «—Range = largest - smallest

Range of Jake's =12 -8 =4
Range of Sarah's =14 -2 =12
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(b) Is Jake correct?
SRS You must explain your answer.
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(Total for Question 10 is 2 marks)
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11 There are 30 children in a nursery school.
At least 1 adult is needed for every 8 children in the nursery.

(a) Work out the least number of adults needed in the nursery.

Listing out the 8 times table as for every 8 children at least 1 adult is needed.
8, 16, 24, 32 <3 adults can have up to 24 children. This is not enough. 4 adults can have up
to 32 children. This is the least number of adults needed for 30 children

2 more children join the nursery.

(b) Does this mean that more adults are needed in the nursery?
You must give a reason for your answer.

No, as 4 adults are needed for 32 children «[30 + 2 = 32 children. 4 adults are still enough for 32 chi
(1)

(Total for Question 11 is 3 marks)

A: There are 45 rabbits in total.
12 Emma has 45 rabbits. B: 30 of the rabbits are male.
C: 8 of the female rabbits have short hair.
30 of the rabbits are male. D: 12 of the rabbits with long hair are male.
8 of the female rabbits have short hair. E:45-30 =15
12 of the rabbits with long hair are male. F:30-12 =18
) ) G:15-8=7.
(a) Use the information to complete the two-way table. [4. 15,7 - 19
l: 18 + 8 = 26.
Male Female Total S
Long hair 12 @ / 19 %’g%%%’

Short hair 18 8 26 |I|
R
Total 30 15 45 2

%
a%sed
oo %%

(3) prose;
One of Emma’s rabbits is chosen at random.
(b) Write down the probability that this rabbit is a female with short hair.
[8 out of the 45 rabbits are female with short hair %
(1)

(Total for Question 12 is 4 marks)
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.gg»’jzozo 13 The total surface area of a cube is 294 cm?.

Work out the volume of the cube.

£ 049 <« |A cube has 6 square faces all with the same area. Dividing the total surface
,, 612 2954  |area by 6 works out that the area of one of the square faces is 49 cm’

Area of square = length”. So square rooting the area of the square works out
that the side length of the square, and so the edge length of the cube, is 7 cm

&5“ 73 <—|Vo|ume of cube = |ength3|
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(Total for Question 13 is 4 marks)
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SR Work out which of the fractions is closer to 1
s You must show all your working.

2 Subtracting 1 from 7/5 works out that the difference
between 7/5 and 1is 2/5.5/5 is the same as 1

—_— 4_

5

2 4_Sub‘tracting 5/7 from 1 works out that the difference
7 between 5/7 and 1is 2/7.7/7 is the same as 1
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15 There are only red buttons, yellow buttons and orange buttons in a jar.
The number of red buttons, the number of yellow buttons and the number of orange
buttons are in the ratio 7:4:9

Work out what percentage of the buttons in the jar are orange.

7+4+9 <—|Adding all of the parts of the ratio works out that there are 20 parts in total in the ratiol
9
20

45 Multiplying both the numerator and denominator by
100 5 to give it as a fraction with 100 as the denominator

«———19 out of the 20 parts are for orange. Expressing this as a fraction|
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16 Berenika wants to buy 35 T-shirts.

Each T-shirt costs £5.80
Berenika does the calculation 40 x 6 = 240 to estimate the cost of 35 T-shirts.

(a) Explain how Berenika’s calculation shows the actual cost will be less than £240

Both values are rounded u <_35 T-shirts has been rounded up to 40
p AAAAAAAAA T_Shlrts and £580 has been rounded Up to £6 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

There is a special offer.
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Buy 30 or more T-shirts.
o Get 10% off the total cost.
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(b) Work out the actual cost of buying 35 T-shirts using the special offer.
5.80
bt x 35

% 2?.00 Multiplying the £5.80 by 35 works out that the cost of
& 1 174.00 the 35 T-shirts before the 10% off the total cost is £203
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17 There are 3 cards in Box A and 3 cards in Box B.
There is a number on each card.

Box A Box B
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Ryan takes at random a card from Box A and a card from Box B.
He adds together the numbers on the two cards to get a total score.
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Work out the probability that the total score is an odd number.
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(Total for Question 17 is 2 marks)
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18 Harry, Regan and Kelan share £450 in the ratio 2 : 5 : 3

How much money does Kelan get?

2 +5+ 3 =10 parts in total in the ratio which represent he £450. So dividing

450 =10 “lthe £450 by the 10 parts works out that 1 part of the ratio is worth £45

Multiplying the value of 1 part of the ratio by the 3 parts
representing Kelan works out that Kelan gets £135
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(Total for Question 18 is 2 marks)
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20 Ami and Josh use a calculator to work out —
4.08° +5.3

Ami’s answer is 27.1115
Josh’s answer 1s 271.115

One of these answers is correct.

Use approximations to find out which answer is correct.

% <—|Rounding each number to 1 significant ﬁgurel
+

030 « |4 =4 x4 =16 then 16 + 5 = 21, which is approximately 20.
20160 0 So dividing the 600 by 20 estimates the answer to be 30

Ami «——27.1115 is close to 30 and 271.115 is not close to 30

(Total for Question 20 is 3 marks)

0.06 x 0.0003
0.01

21 Work out

Give your answer in standard form.

6x 1072 x 3 x 10* Converting all the numbers into standard form. For example, 0.06 is multiplied
5 <«by ten 2 times to get 6 (which is at least 1 and less than 10) so it must be
1x10 divided by ten 2 times to keep it equal, which is the same as multiplying by 107

The integers and powers of ten can be dealt with separately.

"
18 x 10 16 x 3 =18, then 18/1 = 18. The 107 cancel out leaving 10

Dividing the 18 by ten 1 time gives 1.8 (which is at least 1 and less than 10) so the
power of ten must be multiplied by ten 1 time to keep it equal. 10* x 10 = 10*"* = 10~

(Total for Question 21 is 3 marks)
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|22 @ Workout 24—
5 4

Multiplying both the numerator and denominator of the 1st fraction

by 4 and multiplying both the numerator and denominator of the 2nd

fraction by 5 makes both fractions have the same denominator of 20

* |The numerators can be added and the denominator stays the samel
%
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SR (b) Write down the value of 23
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5% / \ Doing a prime factor tree by splitting each number into two factors and stopping
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24 Kiaria is 7 years older than Jay.
Martha is twice as old as Kiaria.
The sum of their three ages is 77

Find the ratio of Jay’s age to Kiaria’s age to Martha’s age.

J+7 « Let J be Jay's age. Kiaria must be J + 7|

20 +7) <—|Expressing Martha's age in terms of J. Expanding the bracket gives 2J + 14

Adding Jay's age, Kiaria's age and Martha's age
all in terms of J to express the sum of their ages

Collecting like terms. J + J + 2J =4Jand 7 + 14 = 21.
Setting equal to the value of the sum, 77

J+J+7+2)+ 14 «

L) +21 =77 «—

Subtracting 21 from both sides eliminates the
+21 on the left and gets the J term on its own

4J =56

A

14 Dividing both sides by 4 eliminates the 4 on the
4|56 left and finds that J = 14. So Jay is 14 years old

14 +7
21 x 2

A

IKiaria is 7 years older than Jay. So Kiaria is 21 year o|d|

A

IMartha is twice as old as Kiaria. So Martha is 42 years old|

|Writing their ages as a ratio. There is no need to simplify|

14:21: 42

(Total for Question 24 is 4 marks)
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75°

ABCD is a parallelogram.
EDC is a straight line.
F is the point on AD so that BFE is a straight line.

Angle EFD = 35°
Angle DCB = 75°

2
e

000K
<55
dotols
5

/1%
A

v
S

5
S

X X
 §

Show that angle ABF = 70°
Give a reason for each stage of your working.
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= | Angle BAF = 75° as opposite angles in a parallelogram are equal
rava¥ed x
s |Angle BAF is opposite angle BCD in the parallelograml

X
S
N
N
S

X
Patetetetele!
KN

£

R,

XK KK A A A A
RS
<
XK

<
Soteds
>
A
%

<>
355
<X
A
F}
%5

;;g Angle AFB = 35° as vertically opposite angles are equal

St
5555

Yol
TN
%

0
Qe
1
b0,

o [Angle AFB is vertically opposite to angle DFE|

cac | 75

oo | +35 <—|Adding angles BAF and AFB works out that there are 110° in the triangle ABF so farl
K055 1%0

| 180

§§§§§:§§ -110 «+—{Subtracting this 110° from 180° leaves angle ABF|

X

; ()
A
%ﬂﬂﬂ’.

<X
o
%

Angle ABF is 70° as there are 180° in a triangle

(Total for Question 25 is 4 marks)
\ J
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26 The diagram shows a logo made from three circles.

Each circle has centre O.
1
Daisy says that exactly 3 of the logo is shaded.

Is Daisy correct?
You must show all your working.

This works out that the area of circle A is 100m cm?, which is the area of the
whole logo. Area of circle = mm x radius’. The radius of circle Ais 4 + 3 + 3 =10 cm

mx 10% = 1001 «+

m x radius’.

This works out that the area of circle B is 491 cm?. Area of circle

2
mx 7 The radius of circle Bis 4 + 3 =7 cm

4911 «—

This works out that the area of circle Cis 161 cm? Area of circle = m x radius’.
The radius of circle Cis 4 cm

|
odede!
S K
o0

mx 4% =16m «—

S

LRI

%

CRICHR

Subtracting the area of circle C from the area of

49m - 16m circle B works out that the shaded area is 337 cm’
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331 33 Expressing the shaded area as a fraction of the area of the whole logo. Simplifying by

A H H (R 000
—100” = _lOO <+—dividing both the numerator and denominator by . It cannot go any simpler as 33 i
and 100 are not divisible by the same whole numbers to get smaller whole numbers S

- Y

No <« {33/100 is not exactly 1/3| 9
‘:‘»3‘0’0
o Yo%
S
S5

(Total for Question 26 is 4 marks) SR
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27 The table shows information about the weekly earnings of 20 people who work in a shop.

Weekly earnings (£x) | Frequency
200 200

150 < x < 250 1

250 <x < 350 11 300 3300

350 < x <450 5 400 2000

450 < x < 550 0 500 0

550 < x < 650 3 600 1800

7300 +[C]

A: Writing down the midpoint for each interval. Each interval is 100 wide and 100 + 2 = 50.
So adding 50 to the lower bound of each interval gives the midpoint.

(a) Work out an estimate for the mean of the weekly earnings.
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B: Multiplying the midpoints by the frequencies for each interval estimates the total
earnings for each interval.
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S C: Adding all the estimated totals estimates the overall total earnings of all of the people

OERS

0365, —— . .
¢ Dividing the estimated £7300 total by the 20 people estimates the mean

2017 73130*0 “ £ s Pob |
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Nadiya says,

SR . . .
o “The mean may not be the best average to use to represent this information.”
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4 (b) Do you agree with Nadiya?
You must justify your answer.
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28 Here is a rectangle.

2x+ 6 5x—9

[1 []

All measurements are in centimetres.
The area of the rectangle is 48 cm?.

Show that y =3

Opposite sides of a rectangle are equal. So setting
the opposite sides involving x equal to each other

6 = 3x - 9 «———{Subtract 2x from both sides to get all the x on the same side|
15 = 3x «—|Adding 9 to both sides to get the x term on its own|

5=x <—|Dividing both sides by 3 gets x on its ownl
2(5) + 6 «——{Substituting 5 for x in 2x + 6 finds that the length of the rectangle is 16 cm|

2X + 6 = 5x - 9 «

y=48+16 =3 <—|Area of rectangle = length x width. So width = area of rectangle + Iength|

(Total for Question 28 is 4 marks)
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29 Brogan needs to draw the graph of y = x> + 1

Here is her graph.

»

Y 4 _ 2
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e Write down one thing that is wrong with Brogan’s graph.
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~o | Should be a curve
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30 In a sale, the normal price of a book is reduced by 30%.
The sale price of the book is £2.80

Work out the normal price of the book.

Subtracting the 309 from 100% works out that
it has been reduced to 70% of the normal price

100 - 30

280 + 70 = 28 + 7 «{£2.80 is 280p. Dividing 280p by 70 works out that 1% of the normal price is 4p|

4 x 100 < {Multiplying the value of 1% by 100 works out that 100% of the normal price is AOOp;

(Total for Question 30 is 2 marks)

TOTAL FOR PAPER IS 80 MARKS
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